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ORP = -5 9pH -80 (mV) - • • (*;i/>* h®5£) 
-r*ORPWflf3fe<t*3B**<l*^2:tt, ORPflt#±iB*;i/>* h©5$fc 

Lfc**3W*TiHi*£i:*v>$o n5ufcK^*iijs-r«*s»7c« 

ORP&-49 3 (mV)gKfc:&aoOiJtK pH 7 t&O RP 4 9 3 (m 

ORPttT5*j£"rft«ra6*»*caa. oRPttiu *ajfe*t^*n*»'fbttir 
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t«7C%e©#4it*^t-JS«*C&oTN *©#ffii±-iftfcS »J#;i/h (mV) 
SJI^a. -JKfcORPSf-Cttx »Sffl©*ffi*«Ht?&«-rsi:^©ORPfi[As 

tH»*fu Mtffl^©iM*jEic»«-r*kjE©oRPii««»«*n« 0 cic 
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cc-Cs »^«^Fpt:x*;^^-©Siv^*4* J ^^©gliE^'*^^TV^S*©tt 
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V) ^g©7j<jt7jc£^ft^ti&AU Pi*Ig2 0 5fcS<Hlt* S«ffiKlttLED 2 
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&fcs LED£fc^<o*MI3®#<&3#, ±7&Ltz&5-&&&&?&nK:=mffi 

mxmmztittfr 209 zm^&M&s MThm^Kxits 3 vtu:*i&©ii^ 
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©&#*il^&£ltig*Ufc£^ &#T?fiO. 8 9~1 . 0 9 0 (mg/L) 
T*&£©ftU gfi#T?(il. 15 7~1. 3 7 4 (mg/L) feOgiSI©i(| 
%m&-£i£%Zbfi i X*%2>ZLt&t)ji>'Dtzo 
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#MIDO (mg/L) £&^A,ifO (mg/L) C£t?Tf:f£;:2:#T?£ 

r 1 

7G#J£;&D*.fcfc®T?fc^ ilD 0 (mg/L) gTff -5 

t &M & V> o £ tilt, m FP&B gfotzti tz&m®&7k<D o*«^il7ti^^ 
ii 7C <fc -p5S5c # £ «fc D & < 5 1 * tti b fefeStf & £ # £ S> ft £ o 
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bfrU in vivo*Cl± N *>tt N -RflsS* (NO) t h*n* 
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W«!lU«St6Hfc8|jRUT*<l«f^a:if*^rtt. b Kny*— - e©Mfcp 
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m 2 »^jtiuK©s^^« fe & -rsfli • iifr^ss©^^ • %m%\ tbx ©*« 

•cfeSo fcfc£fc*> tett**©#©fcllA©^xgfc:^\TflJ8**a£fc#* 

* 

c 5o 

31 3 ttiftWbM • MMBttAfi i: bT ©/foffl^ % So fctxJis fcMg^xg 
«^^©JpxlW*©afedcJ: b-t©{£ffl**#x.£*is 0 

•i 

■ 

fcb*c©flyB#*jt&ixs, 



- 24 - 



WO 03/002466 



PCT/JP02/06560 



$ v a mm * a d x , wdmm^ * t is s n * t 1 x © # § s 

*B6*5*1iRlJfISEU H6Ha7tt*^i/>:/;i/-0Sfi*fblc:J;SP t an-f 

ISS&jjsfBU mi O~01 ll±pt^l/>^-<Z)Mfeafl3tJ:aPd3n-f h* 
>7;i/-©Sfi&fbfc «fcSft&B$B-& (Pt+Pd) 3 n-f Ftt*KU6;to*S£# 

m&wmummmzn-rm, mi s~mi 6ttDPPH5s?*;i/©afi*<bfcj: 

* 

+7kmxz&*Mm) <DM7b^mmwmm^mtm, m2 ihh2 2t±iMb 
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3 t±#«^>r;i/zK©«#**«ftD Kommmtfmuottttmmfcm? zw 

X&2> 0 

i©^sfi^>^rAi o o&s rets.®, mim&mz *ifc4^ 
mmi i £*nmi 6 tzmts myK^mmmi 3izx^m^titzm7ki 4ta\ 

?i7cSffi7j<^^fi 1 l©iA01 1 1 ^&*S£*u iit?m8B«l 16,1 
1 7CiESWt^iJ:t«fc iiTcS^Jc 1 5 *U 

3d bt^?)ttfcii7cm^2kl 5{± N 11^11 W#&A£*i 

i ■ » 

Wfc*«*Ctt% i©jaa*l 6|*ft^i8l7>7-l 9 iPKtt 6 ftT 33 tK ± 
^tfc5i7cSte*l 5 1 J:?)^* ©»>x/NW^^)SI$TO-rsc:h^ N » 

* ■ 
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^2 0rt®&KM£Sg7cS#2kl 5 Affile £*D;L.s;r£:T-s ^un^* 

^w±©Miisi^*-r^^i:^- c ^ So mmk:%^x2 2\±5i i mftM. 

m.WX%)*)s &7*«{foMwSAUfc^&#*£/'\*;i/:7*2 3^^tri^*-r^ 

wz m 5 t-cji7t;mfek4^g 1 1 ^M^ssia-r So 

*k iine>#AP i i i tmma 1 1 2 k©wcitpgi 1 3»fiB£ftt^ 
1 1 4©^®ic N ia^-rsiia®(c:MbTse^iRit«^^A^tisj:dt^ 

AD 1 1 1 tfiWMZti. 1 1 4©Hffi£, EI^-TSiSsRSt^rtTM 

■ 

iD&ftfcm»7jc#&7k£ft£j;5£#ani 1 2tf^^tirv^So 

tix&*), d©nj^i 1 5©^©^n^c m@®i 1 6*^MbfeTO 

dtif.r^0lMl'l6, 117£&, Mm^l 2*^i^$tiT^bx 

PSigll 1 5 £&A/-C*f|Rl-r S-ttOttHK 116, 117 <D-ft\zMM&, ffe 

73©mmtMi ^ w^)P^tlSct3c*^Tv^So flia.au mmmi 1 3£t 
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ixfcmm i i 6 Km&gMfftfif 

7C«ffi*4j«8*l l*Ctt v «#*fc:fe^TBIlltl 1 5 SMJitFRiill 1 5 

fine, 11 7tm«i«nso ife^o^ ;r©7k]gS£#ij&-r ****** 

aA/«**»x hmki 15 tmesfiu i ei:©^*^^*^*©^^^^ 

fcSfcfes b#&^7£#gft&*>&^;iIg©^7ktt£*1-£ d b^„ 

K&*ftS##s&fiiStt&£LT^3©*e N uo^imii i 5 tmm 
*i 1 6i«tfifrai»iaiss^-raci:s#»-rsc:i:*J7fsao 

NBIKi 1 5©-0!l£bTs #*f* s *U^^7 1 ;i/^».Sfc{±7}f'j^^i/>^ 

fcs^ttffyjttfbtr^i/"^-^ mzvo . i~o. 3 mnu was** 0 . 

1 

2 

0 5-1. 0^m N ^7jcg*si. Occ/cm • m i n WT© #-?L<4]&> * 
fe{±> Wfonffi&fflz}Z%m7J<?Z>Z.t1fi7*%z> 0 Ml l 5'i:UT»-f*>i 

* 

— Tjs 3. 5 bfefflMK 1 1 5 *&/v~ettfilLXmm$ti%>—tt<DWMfiL 116, 

1 1 7 ©£Mfl>flfi±N Omm-5. 0 mm, «fc t> jff £ b < i± 1 . Bmnnf**. 
^^t-lttl 16,11 7 ©SWBElitfOmmiitts fciiitttflMIl 1 5® 
M^®©^tt^tiC««SM^tt»figbfc-lf n^^ y ^fc*<&*efc 
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1 5 £&Rtt(Dlg&ffl^mifitrz!b<D3l£izl±mm%WMlRl 16, 1 1 7ti 

iaw-t&x zt&MZL^c nmfoi 16,11 7 zjiz fc&mm%m 
ttzs mm^i i 3rtfc»»&naa««i i 7, i i 7©&i«ffi$tfciu <r 

fcR££ft»^#x 0. 5mm~5mm, J; U < f± 1 mmtifeS. 
SCttx 1 3rtCia!»&jifc2jROttffi«l 1 7, 117CI 

$mi 2©&& (-) s&sirrafcfcfcCx s»^i 1 3^c^w-e,ixfca 

Ml 1 6, 11 6 tgliS 1 2©JEfi8 ( + ) £»8U Ml 1 

Tf^ti^axttito-rs-M©®^ ii6, 117 c*ff^siin-rso ^ 

fc^ ®H£ 117 ©^ffi&tf^©^^ 

2H 2 0+2e" -»20H" +H 2 t 

£3. ffiJSl 1 5 £&A,£S$!^ 1 1 3MII1 1 6 

H 2 0-2e" -»2H + +1/2 • 0 2 f 

d©H + >f*>fci\ Mjgl 1 6C#*£;|T,£#&;i££ffl«u 

♦CSB-atJ. £ftfcJ:!K ISM 1 l 3i*i) -e^BK^ix* 

(ORP) *«iEv^*7cit(ft*i:5fit*. 

icfcs HIJK1 1 5 £M>iUfcH + -f *>©aJ^t±N 1 3*©OH _ 

« 
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£-£i±x m*.®? 9 >vm& 'J>WHn *£M&£©pM©ffffiJI©ig$£ 
*»*fcv>0T?*fttt % lK7k©pHi[*7 > -n/*«Jttf?f3ECM9iiii-rntiJ:<s * 

* 

So iOS^Ctts «fl?gl 1 3rtK»tt-6*ifc2«C©fia«l 17, 117 

(cttftttill 2®mm ( + ) *««i-ai:2:*tx ttfllg 1 1 3 0.fcttt*&ft 

tcnmmi 1 6, 1 1 6 cini 1 20mm (-) &&&u 111 1 5& 
1*A/T!*n^ix*frtif *— *r©mM& 1 16,11 7c«E*BUnfn«j:^o 
*u-t, mxni 1 i*&«i67jc*jrs^A-rsi:> mm&i 1 3T-f±7k©ft 

H 2 0-2e~->2H + + l/2-0 2 f 

*SR*6:*»^C*-^ HK1 1 5 ftfiM/fcWH* 1 1 3*t©««l 1 6© 
ft t*at)'&SK«ffitRl 1 6 21HBJR1 1 5 £<DM<D7m}Zj£^X&, 
2H 2 0+2e~ -*20H~ +H 2 f 

> 

cititctbx Hi (-rfcfcfcS/SPgl 1 3rt) 
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(orp) tm^mfow&&£bZo 

mmi i 5aiufeOH" *>©a*j±N «#gi i 3*©h + 

ij-^>nfc2^©sflifiKi 17,11 7K:ea«*i 2©m (-) •zmm-rz 
£tb\z, mm&i 1 3^fcflaw-6nfc«is«i 1 6, 1 1 6 k my&mm 1 2 

©BUS ( + ) £MS§LT (iiWaillildm 2 ) \ pH#7. 9, OR 
7 3mV©B«7jc$t7jc£&#l »J «y h;V(Dil?5A^l^ijj¥ 

^jfciftjR-efeaxi • #>#»©:*- ? ^ *->k£ev\ mmm 1 1 6 , 117 

H©Elt& 1 . 2 mm, 1 1 3 rtfcfct*3«ftlR 117, 117 ^©Eg 

<it* 1 . 4mmJ:bfe, £©fiMftx fcflMHStt&fcfc^Tx pH = 9. 03, 
ORP=- 7 2 0 mV©M7cmffi7k^^f,nfe 0 ;i©M7Glt&2k£f$g 

tTs 5fl^ 1 0^ ££^3 0#&©pH£cfctfORP£3l!l£LfcJ:C: 
3> 5MtH:pH=8. 14, ORP =- 7 0 6 mV N 10^{r{±pH = 
8. 11, ORP = - 7 1 0mV x 3 0dtCttpH=8. 0 2, ORP = - 

sa^T^fc^x t<(:pHTO!)pH8WMSbfco cftfis HJKl 
1 5^ittl 1 6fc©IS©*]Rtt$E*e£ljfcH + -f*>i± N HMK1 1 5 $51 

MbxmmMi 1 3^^«jufe©^> nnm&i 1 3i*i©oh~ ^^>intiin 

» 



31 - 



WO 03/002466 



PCT/JP02/06560 



»S^&7S?*;i/t!&*D PPH7^*;V (M-dipheiyl-2-picrrylhyclrazyl) 
(KJRSfcMftft; 6 6 5 nmgi, &Tx **-l/>:7>-& HvlBj £l¥.ft|§&- 

f 

ttlJIiatov^TttWI-^fcN DPPH7y*;i/*M (H&JR&fc&ft ; 5 2 0n 
milx WT> TDPPHj £W&M&1fi%Zo ) ttlilQ:fa*lLt*!)s frfr 

Hg-Cx 7s;3b;i/fg*sttx o^b^b^SfNffitSo dpph^^* 

p 1 3 n-f k/p d n d ^ HM^»*^^#2k (jffi$M&3+**3tr*»xaa 

S) ©i§7ctSt$fNffix (3) ^^l/>^;i/-©Sfi^bt«t*P t zjd^ Kftfe& 
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mummmmik (mmummmm/nimm&mia) ©MtcS'S^ (4) d 
tsMs (5)dpph7 y*^©afi*flsk: £zmmm&%m&* mtm 
( i ) ^^^>^;v-0M^bm:sp t urn mmmmnifflm&oMTc 
(i-A) ; m^mmu^m 

m%mmnmm^^<Dnmmmw. 6 . 8 6 < y >^g7jc$g$o s^v o . 

«»f*. WT*Ci±N £ft£2«!lg©#R!k£, rs^6. 8 6j, r^Tfc 

9. i8j t^n^nuf^o ffl*s^JSS[©e#3D>f h*4%^o. 6 

8U fciff^o %3&s PtSJp«[©fi^(5SUIC(Pt)H:s tf-»5S;C(P t) = 

0. 6gx 0. 0 4/5 0 0mL^f.4 8mg/Ligii%5 o ^ ±SB2 
«^©S*7jc6. 8 6:j3<J;tf9. 18ts P tgip«fc&tf vvt* #4«^ N IP 

8 wm<dv y v^mwtmk l * n * arc w-r. 

i . S*7k (6.86) 

ii. »*7jc (6. 8 6) 1 4 9 4mLC, P t 6 mLft]*.fc N Pt3D 
-n*Ai>©*»* 

iii . ***( 6.86) Sttfffttil b fc7jc&$ 

iv. S*7k(6. 8 6)1 4 94mLCPt*J(l**6mLft|jfrP tsn-f KX 

v . S#7k (9.18) 

vi. S** (9. 1 8) 1 4 9 4mLC> P tSSPSt* 6mLiP*fe N Pt nu 
■i KAt) ©*«f« 

vfi. g#7k(9. 18)S«lbfe7kiI 

vffi. ^7jc( 9 . 1 8)1 4 9 4mLC N PtSWS6mLMtPt3D^ F 
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fcfcx ±Bi ~vffi©fP^-87lt)CD^-b->7';i/*^lI^V>Tx pHx ORP (m 
V) % SET (° C) s Pt3D>f K©M* X #©*2fc£i:a&T*1-. 
£2. 



■ 


g*?K6. 86 


M. 18 


• 

l 


ii 


Hi 


Iv 


V 


vi 


VII 


vni 


P H 


7.0 


7.0 


7.1 


7.1 


9.1 


9.1 


9.5 


9.5 


ORP (mV) 

• 


186 


186 


-625 


-624 


130 


130 


-745 


-745 


P tSt (/i g/L) 


0 


192 


0 


192 


0 


192 


0 


192 


SJg (° C) 


20 


20 


20 


20 


20 


20 


20 


20 



Cn#***3 5 0mLC^fU>7;v-(l g/LgS)SS§ 1 OmLiD^ 

* 

>7>-MJ£ (A 5 8 9 ; %L&5 8 9 nmH^^SMg) fcfl^ftWC* 

(1-B) ; ##^J:V|Ufi0!l©||^ 
1 ) 

fe7KW©p<^b>y;i/-M^ (A5 8 9) £##0iJ l^U *©<6«SBI6 
(#^« 2 ) 

>^;i/-SiP^fc7jcW©^5 : -l/>r;i/-llR 7 fcg (A5 8 9) £##0iJ2£:U 
(##0>J 3 ) 

i7->^;i/iii© (g^7jc6. 8 6+®P5aa) T?fesM^«inmMS7Kt7« 

5=- b > ftim t< u > ( a 5 8 9 ) £###1 3 1 
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mmm 1 ) 

mm 1 £ U -e©^mS##^J 1 ~ 3 tMit^^-DM 6 fcmto 

(mm 4 ) 

-b- y 7)i v ©»7jc 9 . l 8 x* & £«»An7.kMK: ^ ^ i/ > :t>- £in £ 

&7j<&$©^l/>:/;i/--M& (A5 8 9) £##0H£U *©$£JII£EI7 
(##0« 5 ) 

•tf->:7>vi© (S#*9. l 8+PtifS) T?$)^MM«MJcp<^b 

V^V-SiD^fcTK^O^^-b^^-MK (A5 8 9) £##0iJ5^U 
(##0J 6 ) 

^\y>7)V-^m^.tz^mo^^\y>7)l-^m (A5 8 9) %m@\6t 

mmm 2 ) 

t>->7>vii© (*#zk9. 1 8+S«?M + P t^m) T'&aM&fiMm 

* ? U > % m fc7jC^O ^ 5=- b > 7;i/-MJg ( A 5 8 9 ) 
(1-C) ;fyg0"J©#?il 

»«»J1> 2©)^SS##0!ll~6i:Ml:b^-&oo%^1-SJ;, mmi, 2 

©MiiWTkii^ #%^J 1 ~ 6 iihbiJt b-r . fOpHcilt^t)?, 
-f ^Hft £ ^ * \y y 7)V-%m7i, L X £ b ^ MMiPmMSTJc^ g tcjg 

« - 
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(2 -A) ; j^£NifflR3Mi 
ttA4rtfc=V3K>S?->Slfis ffidmXx£m£&ttIRfe© % 4$&lM©Tris 
-HC1 (pH7. 4) P 1 M©Tris-HCl (pH9. 0) £ N **i*ftjftI3felHai 
X8tfca&tt»©&e**C 2 0#BRU Tris-HCl©5 0 mMaS*»^HM 
«o filT-CttN £ft*> 2S«©«*S rx**7. 4j N ra|**9. Oj 
£*MtVG&* Sfex Ba*lt^Rtt»©^5y>>A3n-f F4%||0. 6g 
&N«I^>li3lx|iH*^;#aSi©SSe*5 0 OmLfc»*»Ufe*©£rpdglpaJu 
fcff*. £©Pd^*©rt5ye/2*jsS#©»fifC(Pd)B: N Ptan^KfcB 



fllOlWrtfr^ C(Pd)=0. 6gx 0. 0 4/5 0 0mL = 4 8mg/L?I 

^t x S*7(c7. 4*«tV»**9. 0£*ft-?*i8 4mMU lg/L» 
ft©MB*j8*&*ft j eftC4mLin*.x 12 1. 7 /zMsi&©MBA!)S#7jc 
7.4:j3J:Vg#*9.0&#aBK'r3o ££>fc N Cltie>©MBA>)S*7jc7.4s 

* » 

C©«kdKl UT»6*lfcs**3lfXitXaF»©MBAl>»**7 . 4**wat* 
7jC 9 . 0 3 mL&IR Us £$B!?f5T-& £fr D©7j<iji#;*gm Lfc 

Sg-teMiiftAU Ptsm P dlf*. £fct± N P t i: P 

d*iM*fc©*;i/Jt#tt i kfta»#awi©*n*nftii5*'te i n/ciPiL&i:* 

©x 7 fr-<DWhB&ti\i (AA5 7 2 ;afi5 7 2nmm5M 

(2-B) ;$ffi0ll©l8CT 
(HM 3 ) 
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MB A (MBXt)S**7 . 4 + AJfiSl) 

\Z S Pt»«Pt3D^ h*«#l 9 0 ,ug/Lfcfc3*£#in*fc*ig*S 
0^1/>7iH« (AA5 7 2) WJ3J:U *©IS**BI8s 

Ei9Jc:-?n-?fi^-ro 

4 ) 

MBA (MBAb»#7j<9. 0 it AM) 

fc N PtSWSPt3D^ HiStfl 9 O/zg/Lii&ag^M^fc*^ 
<D * U > 7 fr-Wti&&<\i (AA5 7 2) ftftKmhU 

(HM 5 ) 

MB A t) 7lc^^#7jc (M B A DS^tK 7 . 4 A*fe«) 
fc N Ptifi^Pt^a^ |(|K#9 5jug/L ttezmiztttoZ-tzfrmm® 
^^■l/>y;i/-IR3fcfiagflS (AA5 7 2) 5 i: U 3 

(fUJfctfiJ 6 ) 

MBA (MBA»)S**7.4+ittSUaa+**^&A«ta) 

t 

7K^©^^U>^;i/-IK3fcft^b (AA5 7 2) fc^ltfij 6 £ U ^©iSSHfc 

®i Ox eii ln^ti-eft^-fo 

(«0<J7) 

MBAbzk5R»#* (MBA*)S#7j<9. 0 +JttftM+**#*§tAJ&8) 
K:* PdS||^^-7A3n>f H«tt#4 4 4/zg/LfcfcS*£f*iH*.;fc 
7«0^5 L l/>7';V-M^b (AA5 7 2) **M«U7i:U 

»J6t^Jtboo0lO{:*to fcfcx »^J6 i:«^J7©^i7->7-;i/7jc 
8 ) 
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M B X D ** »#* (MBA *) S#tIc 7.4+ flR ft ftJI + * * # * tAll ) 
PdS»^i?^A3n^ h'IStf 1 1 l^g/Li:a**«ttlPitfc 
»^l/>^-WS (AA5 7 2) £HSI0!l 8 2: U *©*£Jil£ 

mm 6 *#jt tooia 1 1 c^-fo ggrai 6 tmm 8 ©#■?> 7;m< 
(mm 9 ) 

m b x d 7jc^s#7jc (MBAbg*7jc7 . 4 +jwft»s it am) 
\z s p t^M^p da6*«k©*^jt3Wtt i £&&m&mtiL&n&mm£i (p 

t+Pd) 3D^f 6 0 jug/L£te2>m.1ztftoZ.tz&mm<D*?-U> 

7))/-Mftg.mh ( A A 5 7 2 ) «SHt«9i:U *©«f**Bll2 N HI 313 

(gffitt 1 0 ) 

MBXD7j<^^#7j< (MBAbS*7jc9. o +ittft&3+**jtf*§*A4&3i) 

(I, »9 ^Iffli^lttlill^ (Pt+Pd) 6 
0^g/Lt^^tfMfc*»^fl/>^-iM^(AA5 7 2) 
1 0 t U *©<e**«0S 9 fc*tJfc boos 1 2 Kmto HiS 

#J9 2:iiMl O0&i*>:7;i/*©ffl^ttpHT«fcS. 

(mm 1 1 ) 

M B A t> * * (MBA t) g#7jc 7.4+ IKftfttil + * St # * AM ) 

k> «#i9 tmmom^mnm^mm^- (pt+Pd) m&#8o 

^ug/Lt ft afi««it &*««[© 7<?-l/>^l/-«3feKSfl3 (A A 5 7 2) 

0!i 6 tmMm8(D&y->7'fr&<DffiM&&n&M (pt+pd) nuj vmmn 

(2-C) ;£%0!l©%£ 
|M3 N 4£*fi:bLW£ia8&v pH7. 4*5«tt5pH9. OC^ItSP 

t nn-f K»in**##*©MBJi7cSltt*wf 0 OTCfctifc^ pH©ffilC 
ck S M B »55iSt£C*gl±fc 6 *ff x li# t & CIS M B«7cStt* w U T vn £ . 
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USE^J 3 N 5$#JfcU"tl>Sia9l± N P t uvj 9 5 #g/L:feJ;tM 
9 0,ug/LC;fct:j-:5P t3D^ KaHJn**»#*©MB«7c«(4*^-r. 
K«kn«x P tan-f K«ft©ffiVN**»MB»7cS5ffi*1ff<a"3rv%*. £©:: 
MBa7C?Stt*lS5«>Sfe.«>fct±x P t 3D-f K«***<"j-«Cfc3Wft 

Hfl(50>J6 N 7S»Jtbt^aiai OJ±n pH7. 4& t fctfpH9. OfcisfrS 
Pdnn-r K«am***#*©MB«5cStt&^-r. MK:«fcn«s pH©ffiit 

•So 

If 4 4 4^g/LC*W-SPd3D-f I«^*3lHS#*©MBM7cflittft3R-ro 
HBOICJ:tit& Pd3P-< K»ft©iav^*»MBfi76fS14*?a<3&-3tVNa, d 

1 0 SttJtbWSBIl 2 {is pH7. 4*itfpH9. OC^W" 

aSt£JSM-& (Pt+Pd) nn< K^P7k^#7js©MBi§7c«ttS^-ro n 

MB3l7G*£t4£jjsbW£o 
HSfe0iJ9> 1 l&*JJfcbTV>«l81 3ttx «^II^(Pt+Pd) 3D<h* 

m&8 O^g/L^iVl 6 Oit£g/Lfc:*H-*lt*JI«^ (Pt+Pd) nn 

-f K«ain***#*©MBji7cfiitt*^r. raicinttx ft£jg*i£- (pt + 

Pd) nn-f h*«JK©^*^MBS7u?Sttt)af<&orv>So £©££#£>, 
MB»7c«ttSW«>sfcK)K:t± N t£JS?S£- (Pt+Pd) nn^ F«K*1E< 

0 8 4 ; Pt=in^ K»iD**»af*©MBail7cnitt) 2: 

01 0 (HJ&0J6. 7 ; Pdun-f H*in**«#*©MBa7cStt) S*tJfct* 

BjiTUtStt^^fCVN^Ch^fc^So ^e>t^ WifC^/Mftft (>UM) &*n± 
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LX%s PtnP'fFiiO. 9 8y.MX&2>®izMLXP dnn-T F&4. 17 

AM-e&tK pt=»D>f YofiW&^o ^Igwc^aft^js^ 

•A 

-*s 128 mmm3s 4 ; P tsn^ K»7jc^W*©MB3g^?Stt) i: 
0 1 2 (H«J 9,10; ft£SiS£- (Pt+Pd) nn-f F»*ii*§#7k© 

tfMZo mmv^frmg. (//M) sMtbtt^T^s ptnn-r H-eato. 9 

8MMX*$>Z<DlZttLX&&mm& (P t +Pd) 3D-f F"Cttl. 0 7 //Mt* 

B*7c?Sttfc:ov^x Pt3D-f Ki:ft^jR^ (Pt+Pd) 3D-f Ktiis 

4 

(3 -A) ; STcftffffiifliU^JR 

±fB(l-A)t?W»Lfe*©J:H*©a6*7lc6. 8 6*2 0 0 OmLISU 
ZtDftfrfrb 10 0 OmLfcP taWMmLfcflnfcTN Pt3D^f FADS* 

< 

2k 6. 8 6£*U U y h^iRtS. ^i5©l 0 0 0 mL £&££P t 3 n-f F 
*iP*3&^-e*<o C©ckdtbTx P t^n^f F&b©&2M<;6 . 8 6&I&1 

'J^h;i/J:s P t un^f h-Ab©S#7j<6. 8 6^1 y * h;i/fe&iiMr*l 

ffi^>r;i/ft*SUC«»«tabr»6*iS«j!W!ia* (7kJil$g#7lO & 

P t an* F&bO-feMltts &e>frbM^bT7j<^#*££tAb 

fc 1 g/LMft©7<^^>y;i/-7jc-M*0 . 14mLgtfW5, 

PtnD-f h*il0t;H:{i4 8mg/LIK0Pt3D'f F$8**l 
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(3-B) ;|IM©|§* 

(mmm 1 2 ) 

MM»@MS7k (MB A OS** 6. 8 6+P t^n-f Hm^lutt) 
©s «iJ^$&fr£>3 O^i^tClfcfr^K ^f-l/>^;i/-MS (A 5 7 2 ; & 
g5 7 2 nmCfcttSMg) ©*/J\ft§HM 1 2 h U ^©JjgHS^ 1 4 C 

(mmm 1 3 ) 

il^IiDiiW (MBA *) S*7jc 6. 86+Ptnn-fH mfj^in) 

©s 3 O^^K^tta, ^ 5=- 1/ > ^;i/-MJS? (A5 7 2) © 

^/J^^^M 1 3 i: U *©»**HJSffil 1 2 Ji^hb^-frooia 1 4 £*t\> 
(3-C) ;|1»J0#3§I 

mMM 12^ 13 Zttit bX V^B 1 4 & N P t □ D 4 H©»l^fSa 

ci: So c©aftttaftai»iia£»p , c&s#N mbm^^© 

* 

■ * 

©MMiPtt. J: DftVNMBaTcSlffiftWS (^^©^bttSt^feoKft* 
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(4) DPPH5^*^/0Sfi*flitJ:«P tan-f Ptttt$;tllftffi^l*©ft 

(4 -a) ; tmimmmuMm 

±fB© (l-A) -CWKLfefcOilHW^ i2(:^tt>7';i/ i ~vm©f|$-£ 

lemLCx DPPH (0. 1 6 g/LiS) 4 mLflOfcx DPPH^V 

tt£&8 1. 15 (juM) CWKbTx DPPH*»inbr*»&3^©#^> 
:7Vl/*M©DPPHMS^b (AA5 4 0 ;SS5 4 0nmm«g 

(4-B) ; ^m^iiU^mm<D^m 

(mm 7) 

•b- > i ©s*7jc 6 . 8 6 -c & ^mmmmnaTkmm^ dpph san* tzym 

iODPP H«Si (A A 5 4 0 ) £##08 7 U *©)&SJil£0 1 5 iC^iTo 
PIEIfC^^SDPPHMJSM (AA5 4 0) l± N (^7 
>£) ©IR^St^-rSs tf>7>i~iv©l!8bfcgfc©M# (AA5 4 0) £^ 
•To Ufctf-sTs *#«7©DPPH(R3feIfc*fll (AA5 4 0) tt-BDJiftS, 
(##0>J 8 ) 

* 

H*JP^fc*»*©DPPH(R3teSasfli (AA5 4 0) fc##«8fcU *©i&£ 
9 ) 

PPHSlQjtfc*ai«©DPPHlR3felSESE<b (AA5 4 0) *#%099i:U •£ 
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(mmm 1 4 ) 

v>7)Uv<d 6.86+ mmrnm + p t &mm t- % zfmmiiamM 

«^JcfcDPPH*jDifc*««<ODPPHIR3teK^b (AA5 4 0) ^ili 
1 4 J: U '*©*S*S#*0!l 7 ~ 9 fcttJtS-frooRI 1 5 iZm-to 

(mm 1 0 ) 

•b- > v ©a#* 9 . 1 8 7f»a»ttE^«8iQ*lS*icDPPHSiDitfe** 

*©DPPH(Bbfej££fb (AA5 4 0) 1 0 U *©»£&g|16fc: 

^1"o HtacSfcJ-SDPPHIR^K^b (AA5 4 0) *^>r;i/v 

(^v>^) ©IBbfclttC^t" *x t>->7>v-viii©l!a^h©^ (AA5 4 0) 
Lfc#o^ OODPPHiMft (AA5 4 0) t±-gn t 

(#%«9 1 1 ) 

•b->7-;vvi© (»*7k9. 1 8+Pt£ip$) t$«tt*iiCDPP 
HS&iDitfe*»*©DPPHiBWaKSE<b (AA5 4 0) £##091 lfcU €© 

1 2 ) 

PPH£in*fczk»«©DPPHift#ftgfb (AA5 4 0) £##0!) 1 2 i: U 
*©<S**H1 613^-To 
(IM 15) 

■9->^;i/w© (S*7jc9. 1 8+miWI + P t*M) T?&£M8Mn»$ 

aa7KfcDPPH?£in^fc**«©DPPHIR^tjE<b (AA5 4 0) SUM 
1 5 U *©Jglft£#*f0!l 10-12 tm^tooS 1 6 (3^1- 0 

(4-c) ;mmmo^m 

1 5©^ms##^j7~i 2 fc*rj±£-froo%$rr siis a** 

6. 8 6£J;tf9. 1 8<Z>pi3$Ki^^-r^ME0g 1 4x 1 5 ©MMM^g* 

ttx ##0!I7~1 2 fcjfcRbTs 1*||fl«jK:DPPH5y*;v«t»*ur*t)x 
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mmmmmm^MTk^ & * c &frt> & t d p p h 7 v * ;MBSiStt#B«> 
n*o c*it±* TifM©***^Lfc«!Wtta*t:*v^ttx ^©pH&i?© 

(5) DPPH7^*;i/©Sfi^bCJ:S«i«E«io**«#* (JB4«fli3a+** 
#*£tAM) ©SiSMbiSffifffli 
(5 -A) sftMbflmffffttimi 

±fB (2 -A) fcRPKfcx ra£*2fc7. 4j N rafcfcfcg. 0j SJflftU & 
fc s 4 0 S*7jc7. 4 £ £ tf*#* 9 . 0£^*i?tx 

5'0mWU X^^V^CT 1 0£MJKftUfcfcK:**#;*4 1 OfrmMA 

tzmftzam&bM-To frfr*»fm**$^**fc*tt***w#© 

♦ 

i©J:d(c tt#$>tifcs 7k^^^ifX^©DPPHM0. 3mL£ N a 



^©^^^©©F^tO^Tx DPPH©M&^b (AA5 4 0 ; $ft 

* 

( 5 - B ) ; IMffllfc itfllM©!^ 
(##001 3) 

**«#* (s**7'.4+j»^aai+**if^»xfflai) icpt sampan 

*Wfc^**«©DPPHR#ie£'fc (AA5 4 0) £##00 1 3 U %<D 
i^m^EI 1 7 CjjvTo 
(fHI&0!l 1 6 ) 

***** (S*7jc7.4+J^mM+**^itXM) fcs PtifS§ 
Pt3P-f Kiigtfl 9 0^g/Li:^^g«lj-ip^fe*^©DPPHMK 
£fb (A A 5 4 0 ) 1 6 i: U *©*£3I£##0O 1 3 fcStJtS-frooig 
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1 7 izwto 1 3 iimmm i 6 ©rast^ pt^o^f varnaa 

(#^£0!l 1 4 ) 

£TU&^7tog$©DPPHMg^fci (AA5 4 0) £##0J 1 4 b U %<D 

mm 1 7 ) 

P t3D^ 9 0//g/L^^SS^{tia^fc7jc^©DPPHMS 

SEft (AA5 4 0) 1 7 2: U *©ISM*#%0y 1 4 fc^jt^^ooBI 

1 8 (c^1"o fcfc. ###J 1 4 i:|ldfS0!l 1 7 ©fflfcj&tt N Pt^D^f H©*lp* 

(5-c) immmmm 

3 1 6%ttltLX^Z>m 1 7tt N Pt3D-f K©»*2K£ 

ffi^ fcU&pH7.4C* S7km^#7fc© DPPH? S> JtJ/l/$il*«£ ft^-T o 
PUBIC «fc ft Ptan* PftU®#*0!l 3> Uttt, «iJ^K (3 O^IBI) 

HXt)©H»J16 N 17f{ix S«3afi^*jH**«i&*»«tDPPH^y*;i/ 
i8**Stt®$6&#il££ftfc. «t* N pH©ffij»K:J:*DPPH9y*;i/iB*ni 
&© W\/m±fr >b ft&fr o fc 0 

*3R ^f#7jc * fc £ * ft * C ^Sttfc ^-^tt** #Stt<b t* S c i; f 831 
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(6) ^fi/>^i/-0iM{bc<):5iit Yuy±~ \£Mmma&%m&7k 
(6 -a) iMnfflmwmi^M 

±IB (2-A) X*m$kLtz ! b(Dtmmkl, rg;fc 7 jc 7 . 4 j , l"S7Mc9. Oj 
Sffl^U ZLtit><D&*7k7 . 4£ t fctfS;fc7.k9. 0£^ft^ti8 4mLttU 
lg/LaS©MB7jc^$^n-?tL^4mLinAx 12 1. 7//M»MBA 
!)&#7k7 .4 9 . 0 £=&M-f£ 0 ^?>[;, £tl£>©MBA!)»# 
7k7.4s 9. 0%%ti?ti5 OmLSKU *£#>7"£t: 1 0 #liJ!8^ bfr& 

#7k*^^(t§7^^©^J55^©l^*^3fiofe*)©^^^o 12 5a 

M^©t fD^t- l?&«^©7kTMfg##ilbfcfc©£> lmL/g©"^ ? 

bTf#^nfes7k^^^A^©MBAt)a*7jc7 . 4^J:^»* 
7k9 . 0 £-£ft^ti3 mLHU Cft^M^T-fc^ b#>7j<3i#;*g|&bfc 

4 

fr£:1}\\Z.tcb%<D, *T\/y7)\/-<bW.imM ] G (AA5 7 2) £»tbfco 
(6-B) ;##^J:^^J£^J©il^ ' 

mmm 1 8 ) 

MB A b Tkfit *§#7k (MB A t) 7.4+ J&MS + Tkfg » AM ) 

7)V-Wi%m£ik (A A 5 7 2 ) SUM 1 8 t U ^©^JJIfcEI 1 9 (C^-To 
(#%0>l 15) 

MBA!5 7k^«#7k (MBAt)S*7k7. 4+^MS+7jC^^^AMS) 

iz s t pny^— - lfM§i^^Tv^^cv^7JcM©7<5 : •b>^;^-lS^g^>fb (A 

A 5 7 2)£#%0>J1 5hb>^0^S^jfS^Jl 8i:Mitbo-Q01 9£^-T 0 

Hil0>J 1 8 t^m l 5 ©&tf>7>7jc©M^fci@£jiit: Foyt-^® 
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mum 1 9 ) 

7>-iR#lS£fls (A A 5 7 2 ) 1 9 i: U ^©*£JH£ia 2 0 Kl^-f <, 

1 6 ) 

MBAt)7jc^?§#7jc (MBA»>a*7jc9. o +Mt%L$m+7km% z&xmm) 

fc, t ^*0'r^-^?MSi^^Tv^^v^7JcM©p^5 : •^'>^;l/-l!R7 , 6S^b (A 

A 5 7 2 ) £#%0IJ 1 6 t U ^©^HS^Ii0>J 1 9 iiMtt^t-o^m 2 0lZm 

to 1 9 t^m 1 6©#-y->7*;i/7jc©ta7t^Migb kp^^-~ 

#©^»*re&3o 

(6-C) ; fUS0iJ©#§§l 

H«18 N 1 9 ©^£###1 1 5 , 1 6 £^£-fro-o#^-r£^ ids 
#01 8 s 1 9 ©MMiD7jc^#7k{^ #%0IJ15, 1 6 iitb«eU-C. ^©pH 

« 

WfiMfi©^Si^T«-rSi:s »J18, 1 9 ©M^«7k^#7Xfi 

5. 16-e(i N ^^l/V^-CWfi^Ji^-e^^^ofeo £fcs $ffi0U 
8, 1 9©g!6^iP7k^^#7k^{±s #S©66#M) 0§7c§y^b>:7>-) 

r 

(A) $g$©lj£iS» 

v^«. 3^^sm^a7jc*k:^©Sg©^S©7k^* s ^#b'rv^.*»iis &#7k 
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(B) fHifcitt' 

*fta%*ft<ft«*"e (fills r «ffij&j fcv^SJI*;***. ) lcin*£>*ifcp< 
9^>:7>-©-£ftfgT:l#> ^#7jc^^jg (SfctffflMb*) £X#«r©Rfifc 

* 

( C ) *&tt&tt#*X&K£Sft«f #&©8tg 
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ftttf&&teft*ft7k%&mmt*zz.}i"c%mtzm7hj] omit*) ©n® 

iliHTPtna-f FZ.IitzsMimTi&mt LT*?]s>7))/-Zm^T, 
(D) 

K4SM£«»HII»raO SMUT*** ^Jl^O^vrMC^ltii (Pt3 

© ^ 1/ > 7;i/-i§riH8TS W £ M h ft -5 &#2k;iSlita©^8rtii[ m 

» 

Mbfc4 OWPtSfMItSo H04 OgigPtSipiofi^ 
©*flEC(Pt)ttx iHli$;C(Pt)=2 4gxO. 0 4/5 00mLfr5>l 9 2 
mg/L 

1 g/L»ft (fl***** ; 2 6 7 7. 4/zM) ©* 

1 0 g/L«£ ; 2 6 7 7 3 . 8//M) ®^5 L l/>^;i/ 

^i»««)flJ:*»t4fr6 , e*4. i fc!SU PtS«©PtHSi:, 

±!B©$P<PMbfc4 0«P tSfi5 OmLt, «g©Jlft.3 2 
M^© ^ 9- V y •7)V-iMm& 5 0 mL *Mtifaffl4>Mftl, bT> IzWH U 
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B&?*ftaao &&©*?:& 3 0 

Wttic 7 * 'J ;i/»R J£K ft ft* -r a z t T?nm Ztbbiz, * cd N&ffiS 

6 IllfcWC 4 0 femm P t !|}|«M B b»* «k 5 
HB»»fc*»4»W*fil^fllK:iHlW"'C7'^ U^RRfjj^R+fflf-a-^J: 

* 

Dfc*»»&A»#«W'e»ftTv>.&o *lt> £©$6*a Attic J' U > i>- 
©»»€^MrtK»tt^ft«Xt*«fc*fcor(±x tt*Sfr&fl»b-?ft* 

ftx ^fi|JS«I*6Rilibfc«8i > CEBi:a»*C*<iii:* J T?&*. Sfcx &&SS© 
K*h>ft#*-£fc*il;frfc8^ft&A-r3o CC^WRUfcttWitta 

t&£*iK&g ft bmrnb tzwsrc t» at? § * c: x **-?-«©* 
n : ?-&M<t*sm-e$>zz.t, ^^©^ftftssfc*^ «©Ai©«Fiift9i3acM 
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-Tad 

* 

* ^ u > - tt«7c £ ft T * b > ^-**«©«! Afi £ 

fitm Uo^ *>#r * ? i/ > 7>-©»6fr £&6^©g£^b#tl§re § 

»<&S, £©^§£^fli;££:?-ftJ;f, *^u>:/;i/-*»«©.*?-i/>:?;w- 

(E) g%ti&^*ft*ffi©$£>£ 

£1\ WT©rat-tts 2 0 OmLtU 4HftJ£*K:ftl*.* 

^ 1/ > ^;i/-*«f»©p« f - 1/ > ^—fr****** N (/zmol/L)J:t5, 

££>£s W^C3i-r-2)^ , T?tin^fe^^i/>^;i/-2kM©i^S%A(mL)i: 

tZts iP^.fc^^l/^^;V-^©ESB(mo 1)H\ 
B = N • A(>umo 1/LxmL) 
= N • A(m//mo 1 ) • • • (S;l) 

ii^So ^i/>^;i/-#^©fb#5S£MBCii;u *«4^?©fb<£ 

^h©s *?&»*K:*fcJ'SSi6:H:> &©«5U^3i£ft3o 
H 2 + MBCl -» HC1 + MBH ••• (SUB^l) 



WO 03/002466 PCT/JP02/06560 

« 

-j 

lcttiiix i^otmiwh 1 ^ i^©*^b>://i>— 

H 2 -> H + + (H + + 2e") • • • (^SJtS^l) 

MB + + (H + + 2e")-» MBH • • • (4*R*S2) 
¥El6& 1 ttx**^? 1 2 ^©S^ifctHt-S £ k StcnTTa-^ 

¥£/ft5£2}2 N ^fU^^lz-i^^l^K o£*K ^ 1/ > 1 
2 ^©a^Sgfrm* C i: ft** LTV^o £ Ht***^ 1 ^;Wi, 

m^$2^;i/J!iait^^^> 2 X^l/^^-R-f 1 

A^et*$>So |g*WlcB\ * * 1/ > T^-SH" o£D N ^ 

3-u> 7 )i- fruits WtTZ^mitt l7?SJ5S-r*iii:k:«c-5o 

bfctfoTs »St^g***?0»lS C(m/zmo 1 ±1B©5£ 
C = B = N • A(m//mo 1 ) • • • (^2) 

^©M^^ISHa (mo 1/L) ^»C(mo 1 )£#«(iaL)*Cffl 

H 2 (mol/L) =C/2 0 0(m/zmol/mL) 

= C/2 0 0(//mo 1/L) ••• (S3) 

lmol/2g = H 2 (/imol/L)/D • • • U4) 
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D=2 • C/2 0 0(//g/L) 
= C/1 00(/zg/L) • • • (5S5) 

♦ 

D = C • 1000/100 • 100 0(Adg/L) 
= C • 1 0" 6 (mg/L) • • • (5£6) 

SIM B £R gWkZ. 2> Z t § S fc «K 
D=N • A(m^mo 1) • 1 0 _s (mg/L) •♦• (357) 

tz* 9- Is y 7/U-***©ltt( m L ) £!g D £ £ 3 Z. t #T? * £ £ i: 

UW£o z.(D*>%, ffl&fefoq*\£#&ZW<bM?lKJfc£®**Z<to 

m> &£* j w*>ft3o cufciiWttN a{b3»7osii&©4» , c*N ifcu 

jg7c^^^i/>^;i/-i:brMfi©*SA\ afi«5«©*a#«urv^ 
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/fcbts fflMiJi©7jC&#?©&7c:*j£3£oT b£"5fc&s £©fflii5i©><*-l/> 

(F) 4^011 ££%0l©Hltf 
(#^0>J 17) 

fcUttWK* fcU ±i&©g?!i#*Sglbfc4 OMfiPtSipil 

Htttft£*lc: 1 g/L»* (flaME*** ; 2 6 7 7. 4^M) ©^t/>7> 

■ i 

TftAlfeo 9ffj^t t ^ fc 5 £ r* © PI ^ f - 1/ > *S$*©|8& 1 m L 
-e&bx ±IH^7^=&tt^^Xt > t^«)fe^#7^^DH©|IM^0. 0 3 
(mg/L) Tffeofeo 7.K«**ttofak0, pH, $fl3jl7GmtfO 

RP (mV) , m^^SEC (mS/m) \ *ST (° C) , D 

AbT*»fc^;dc*iB£DH©gSilg|l[ (mg/L) £g£3 H^f fc N D 

mmmtLxits ^M^fc*»©i:TO©t»©^«ufco 

* 

(##00 1 8 ) 
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m b 4 0 P t MmW. lmLS, 2/ 'J > V *m V ^SlfefefclR^ tax 

26773. 8a M) ©^b^l/-^^^ &*&&}<©£&»£ MT? 
tlllbfc#k'>g^o^U>>:;£^T&Abfco ^t^feS £tf©l^ 
U > 7 )l-7k®m<Dm&\m± 6 . 2mL^&!K ±iSf$7£=&iii£ttAbt# 
&fc^#*»gDH©||Miil . 6 6 (mg/L) ^fcofco 1 9 

(#U&0!I2O) 

±x£ bfc-y-> 7> i ©a** 6.86 *mfr 1 'J 5/ h ;i/©»^ 5 A^mm© 
2 0 0mL^ ±izE©Mfii#*gglbfc4 Ofg^gP t*«lmL£ N 

i 

y $ ffl v n r *tftS*JR^ c £ a b r # ui£ £ * & a ^ raattt^* £ 

1 0 g/L*ig ; 2 6 7 7 3. 8//M) ©^^l^V^-Tk^M 

i 

^ lft^7jc©M6^b§@^H^b^^?> / J>s^3o>>>j>i?^^v>rftAb 

fco V^fc^t-?©(^^f-l/> ;dci8$S©l|g:£ Afii± 5 . 9mLi?$> 

g/D -e&ofco *^»2 ofc«'*att^*© x 3 fciatrfc 

r 

(Hflg^J 2 1 ) 

±$bfc-tr>:7>v©S#7j<9. 1 8&£#l.<Jy h;w©»»rc5A£S8E0 
mP^^T«M7jc^K:g^SbfeS^Si7K=£^^7l<:i: U 

2 0 0mLCv ±I©iI^S^lfc4 OfgSSP tlf il mLS, >>»J> 
£ ffl V>r »tft£*JK§gfc& A b t LM&Z M fe & t s mfflkfck C 

1 0 g/L^g (-fWS^bSfi ; 2 6 7 7 3. 8//M) ©7^1/>:7>-7jc$g$t 
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£ \ ©M fi^-fb * i lit? 1^ b & # 6 ^* o ^ U > ^ « J5 V vt & A b 

D N ±§B^7C=&1il^^Ab , t^«)fe^#2fcSMDHO||^(il. 3 4 (m 
g/L) f&ofco *H«iJ2 1 i^SSt^O, =&«W4tt££3 C^fi: 

»***KDHO*|IIfl[i:*»tf[*BI2 3tC^-r. 
(#»J 2 2 ) 

OmLC, ±i®Ii^II Lfe 4 0 MStP t » 1 mL 

g/Liig (tt&"E;i/£jft ; 2 6 7 7 3. 8#M) ©p<^b 

tttfti&k© Sfefcft * B tt*«Mft b ft # 5) 'J>gr3o */ ij > J? 5 ffl ^ x 8. A b fe , 

■ 

±iaa7K*<tft^br*»fc«#***RDH©||ji|lttl. 6 9 (mg/ 
L) "C'^ofeo *H!S«2 2fc«Stttftj£*©x &«#l£1ii£ai3fc*1- iiiifc 

(IWJ 2 3 ) 

±ifc LtzV-yy^ i 6.86 1 U * h ;KO«feJfi*C 5 A£«Sfc© 

mm&mzx&ffim&umft (mm&m& o . 8 u y h;v) c 3 angcfcfc d s 
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